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Specification 



I. Title of the Invention 

Data Processor 

II. Claims 

(1) A data processor, characterized by the fact that, in processing 
the immediate instruction which becomes an operand, a portion of the 
instruction language is read from the address of a storage device 
indicated by the instruction language, and is held, in addition to 
which the operand and immediate operand of the instruction language 
are calculated, and the calculation results and the held operand are 
merged and stored in the storage device. 

III. Detailed description of the invention 
[Applied field of the invention] 

The present invention relates to a data processor for processing 
immediate instructions in which a part of instruction language becomes 
an operand. 

[Prior Art] 

As the instruction format of the immediate instructions shown in Fig. 

1, the immediate instructions perform the calculations shown in an 

F field relative to the immediate data of 1 byte shown by the data 
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(operand) of 1 byte of the address of a storage device (MS), and in 
the I field, obtained by adding the contents of a base register shown 
in the B field of the instruction language and a displacement of the 
D field, as shown in the instruction format in Figure 1. The results 
are stored in the same address of an MS shown by the B and D fields. 
In this instance, the data width of MS is, for example, 8 byteytes, 
while the calculation based on the immediate data is, for example, 
1 byte and smaller than the data width of MS. Therefore a 1 byte 
partial-write is performed, the processing width of which is shown 
in Fig. 2. By this flow, the cycles of an operand fetch from MS, 
and the calculation and storage of the results into MS, 2 MS cycles 
in total and 1 calculation cycle, are necessary for performing 
immediate instruction processing, and the cycle of storing the results 
into MS is a 1 byte partial-write . 

The partial-write needs the fetch cycle and the storage cycle of MS, 
8 byteyte data including the storage address is read and 1 byteto 
be stored is merged in and stored. Therefore, there has been the 
draw-back that the processing speed was slow for immediate 
instructions having a higher use frequency because 3 MS cycles and 
1 calculations cycle are needed after all. 

[Purpose of the Invention] 

The purpose of the present invention consists in shortening the 
processing time of the immediate instructions in a data processor. 
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[Summary of the Invention] 



The present invention is characterized by reading an operand from 
the address of a storage device for assigning instruction language 
and holding it, computing the storage buffer operand and immediate 
operand of the storage buffer instruction language and merging the 
results with the above holding operand and storing them in the above 
memory device. 

[Embodiment of the Invention] 

Fig. 3 is an Embodiment of the present invention, and particularly 
shows an MS control unit and a calculation-logic unit. In the execution 
of immediate instructions, an immediate operand of I field of 
instruction language and an operand address obtained by B and D fields 
in an address SAR 2 of MS 1 in an R register 9 are set up by a preparatory 
routine of instructions. Eight byte data including the data of a 
storage buffer address are read from MS 1 according to the address 
of MS 1 and read the data into a register RDR 3. This 8 byteytes of 
data is held until storage described later. Corresponding 1 byte data 
assigned by the operand address in the 8 byteyte data is selected 
with a switch 7. The 1 byte data is sent to a calculations-logic unit 

8, the calculations-logic unit 8 performs calculations of the 1 byte 
data and an immediate operand which has been set up in the R register 

9, and the results are set up in a write register WDR 4. At this time, 
an 8 byte write flag showing a store byte position simultaneously 
prepared based on an operand address is set up in a write flag register 
MARK 5. One byte of WDR 4 represented by the MARK 5 and 7 bytes of 
other than 1 byte of WDR 4 selected in the 8 bytes formerly read and 



5 



held in RDR 3 are merged with a switch 6, become an 8 byte write data 
and are stored in an address of MS 1 the same as before. 



In a series of the above actions, MS is exclusive from the fetch of 
an operand to the storage of the calculation results. The data read 
in RDR 3 is held in another register, and a method of non-exclusive 
MS can also be adopted by merging the 1 byte data of WDR 4 and the 
8 bytes held in another register as storage data. 

Generally, access from a processing unit CPU and access from a channel 
in accessing MS are equally processed. Therefore the accesses are 
processed by adoptiong one fetch and one storage as a unit, and like 
the present invention, an operand fetch by an immediate instruction 
and a storage by an immediate instruction must be recognized in an 
MS cycle control unit in order to continue the fetch and the storage 
while interposing a calculations cycle in CPU on the way. In an operand 
fetch by an immediate instruction, the holding of a fetched operand 
in RDR 3 or the suppression of the start of a new MS cycle (from a 
unit other than a CPU) is performed; in the storage by an immediate 
instruction, the common partial-wri te is at a time in which not all 
MARK 5 are "1". At this time, the fetch and the storage cycles of 
MS are continued, but not all MARK 5 are "1" and only the MS storage 
cycle is executed in the storage of an' immediate instruction. As the' 
storage data at this time, WDR 4 and RDR 3 are prepared in accordance 
with MARK 5 as described above. 



Fig. 4 describes the above in a micro-program. A micro-instruction 
of A indicates an operand fetch. A test on MS access exception such 
as storage protection, etc. is performed by a micro-instruction of 
B, and a transfer of fetched data to the calculations-logic unit and 



calculations of an immediate operand are performed by a 
micro-instruction of C. The micro-instruction of C sometimes waits 
for its execution until the data fetch from MS is completed. The 
preparation of MARK and the storage of storage data by WDR and RDR 
are indicated by D. 

The embodiment enables shortening 3 MS cycles and 1 calculation cycle 
of conventional immediate instruction processing to 2 MS cycles and 
1 calculation cycle. 

[Efficacy of the invention] 

As described above, the present invention enables shortening the 
processing time in the processing of immediate instructions because 
the fetch cycle for a partial-wri te is not needed by holding the read 
data from MS and merging the calculations results with the held data 
as storage data. 
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IV. Brief description of the drawings 



Fig. 1 is a diagram showing a format of immediate instruction, 
Fig. 2 is a diagram showing a processing flow of immediate instruction, 
Fig. 3 is a block diagram showing one Embodiment of the present 
invention, and 

Fig. 4 is a diagram showing a processing micro-program flow of an 
immediate instruction . 



1 memory system MS 

2 MS address register 

3 read register 

4 write register 

5 write flag register 

6 write data switch 

7 read data switch 

8 calculations-logic unit 

9 immediate operand holding register 

10 work register 



Fig. 1 

Fig. 2 

Operand fetch 

I 

Calculations 

I 

Storage of data 
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Fig. 3 
Fig. 4 



(right) exception 
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